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(54) Method for making a semiconductor device 

(57) A method for making a semiconductor device 
(10) includes the steps of forming a first conductive 
layer (50) adjacent a substrate (52), forming an etch 
stop layer (54) on the conductive layer, and forming a 
dielectric layer (56) on the etch stop layer. The dielectric 
layer includes a material having a low dielectric con- 
stant, and a via (12) is formed through the dielectric 
layer to expose the etch stop layer at the bottom, with 
porous sidewalls (16) being produced. The exposed 
etch stop layer (54) is etched using an etchant that 
cooperates with etched materia! from the etch stop layer 
to form a polymeric layer (64) to coat the porous side- 
walls of the via. Since the etchant cooperates with the 
etched material from the etch stop layer to form the pol- 
ymeric layer coating the porous sidewalls of the via, a 
separate coating layer deposition step is not required 
after the via Is etched and cleaned. After the porous 
sidewalls have been coated and polymeric material has 
been etched from the bottom of the via, a barrier metal 
layer (66) is formed on the polymeric layer (64), a seed 
layer (68) is formed on the barrier metal layer, and a 
second conductive layer (70) is formed on the seed 
layer contacting the first conductive layer in the via. 
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Description 

Field Of The Invention 

[0001] The present invention relates to the field of 5 
semiconductor processing, and, more particularly, to a 
method for forming a via through a low dielectric con- 
stant material in a semiconductor device. 

PgpKgroMnd Of Th e inve nti o n ™ 

[0002] Semiconductor devices continue to shrink in 
size and increase in complexity. As a result, a semicon- 
ductor device requires very close spacing of intercon- 
nect lines, and often requires a plurality of conductive is 
layers for interconnecting the circuits formed therein. 
Dielectric layers separate the conductive layers and 
vias. Capacitance and cross talk between adjacent 
interconnect lines becomes more of a problem as the 
device geometries shrink and densities increase. 20 
[0003] Typically, a dielectric layer includes silicon 
dioxide. Attempts have been made to replace silicon 
dioxide with a low dielectric constant material, i.e., with 
a material having a dielectric constant less than 4. The 
lower the dielectric constant, the better the insulator, 2s 
thus lowering the capacitance between closely spaced 
interconnect lines. A dielectric material having a dielec- 
tric constant less than about 3.5 sufficiently reduces the 
capacitance between interconnect lines in typical sub- 
micron circuits. 30 
[0004] Unfortunately, a low dielectric constant 
material may have low mechanical strength and poor 
dimensional stability. These characteristics require 
extra processing steps when forming a via through a low 
dielectric constant material. Porous sidewalls of the via 35 
may cause stability and adhesion problems during bar- 
rier and seed layer deposition. One approach to these 
problems is to perform a coating deposition step after 
via etch and clean, but prior to deposition of the barrier 
and seed layers. 40 
[0005] The coating deposition forms a layer on the 
porous sidewalls of the via making them conformal. This 
layer fills in the porous openings in the sidewalls thus 
allowing the barrier and seed layers to be conformal 
when deposited. Unfortunately, deposition of the coat- 45 
ing layer adds extra processing steps when making a 
semiconductor device. As discussed above, this added 
step is performed after the coating on the sidewalls of 
the via has been etched and cleaned. During the coat- 
ing deposition step, the bottom of the via is also coated, so 
Consequently, another processing step is required to 
etch and clean the bottom of the via. 

Summary Of The Invention 

55 

[0006] In view of the foregoing background, it is 
therefore an object of the present invention to reduce 
the number of processing steps when making a semi- 



conductor device having a via, such as formed through 
a low dielectric constant material. 
[0007] This and other objects, advantages and fea- 
tures in accordance with the present invention are pro- 
vided by a method for making a semiconductor device 
comprising the steps of forming a first conductive layer 
adjacent a substrate, forming an etch stop layer on the 
first conductive layer, and forming a dielectric layer on 
the etch stop layer. The dielectric layer preferably com- 
prises a material having a low dielectric constant, and a 
via Is formed through the dielectric layer to expose the 
etch stop layer at the bottom, with porous sidewalls of 
the via being produced. The method preferably further 
includes etching the exposed etch stop layer using an 
etchant, and while the etchant cooperates with etched 
materia! from the etch stop layer to form a polymeric 
layer to coat the porous sidewalls of the via. 
[0008] The polymeric layer is advantageously 
formed in-situ with formation of the via, thus reducing 
the number of processing steps by at least one when 
making a semiconductor device having a via formed 
through a low dielectric constant material. Since the 
etchant cooperates with the etched material from the 
etch stop layer to form the polymeric layer coating the 
porous sidewalls of the via, a separate coating layer 
deposition step is not required after the via is etched 
and cleaned. 

[0009]. The method preferably further comprises the 
step of etching polymeric material from the bottom of 
the via, thus cleaning the via. The etchant preferably 
comprises at least one of monofluoromethane, difluor- 
omethane and trifluorom ethane. To control formation of 
the polymeric layer, the etchant preferably further 
includes predetermined amounts of argon and oxygen. 
[0010] The dielectric layer preferably comprises a 
material having a dielectric constant less than about 4. 
The lower the dielectric constant, the lower the capaci- 
tance between closely spaced interconnect lines. The 
method preferably further includes the step of etching 
polymeric material from the bottom of the via. 
[0011] After the sidewalls have been coated and 
polymeric material has been removed from the bottom 
of the via, the method further includes the steps of form- 
ing a barrier metal layer on the polymeric layer, and 
forming a seed layer on the barrier metal layer. A sec- 
ond conductive layer is formed on the seed layer con- 
tacting the first conductive layer. 

[0012] Another aspect of the invention relates to a 
method for forming a polymeric layer on porous side- 
walls of a via in a semiconductor device comprising an 
etch stop layer on a first conductive layer and a dielec- 
tric layer on the first conductive layer. The method pref- 
erably comprises the steps of forming the via through 
the dielectric layer to expose the etch stop layer at the 
bottom and producing porous sidewalls, and etching the 
exposed etch stop layer using an etchant that cooper- 
ates with etched material from the etch stop layer to 
form a polymeric layer to coat the porous sidewalls of 
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the via. 

Brief Description Of The Drawings 

[0013] 5 

FIG. 1 is a flow chart illustrating the method for 
forming a polymeric layer on sidewalls of a via in 
accordance with the present invention. 

10 

FIGS. 2-6 are cross-sectional views of a semicon- 
ductor device illustrating the process steps in 
accordance with the present invention. 

Detailed Description Of The Preferred Embodi- is 
raents »-*»•■•> . . : 

[0014] The present invention will now be described 
more fully hereinafter with reference to the accompany- 
ing drawings, in which preferred embodiments of the so 
invention are shown. This invention may, however, be 
embodied in many different forms and should not be 
construed as limited to the embodiments set forth 
herein. Rather, these embodiments are provided so that 
this disclosure will be thorough and complete, and will 25 
fully convey the scope of the invention to those skilled in 
the art. Like numbers refer to like elements throughout. 
The dimensions of layers and regions may be exagger- 
ated in the figures for greater clarity. 
[0015] A method for making a semiconductor 30 
device 10 in accordance with the present invention will 
be described with reference to FIGS. 1-6. From the start 
(Block 20), a conductive layer 50 is formed adjacent a 
substrate 52, as indicated at Block 22 and as shown in 
FIG. 2. The conductive layer 50 is normally deposited by 35 
a physical vapor deposition technique, as readily under- 
stood by one skilled in the art. The substrate 52 is a 
semiconductor substrate comprising silicon, or a silicon 
or polysilicon layer formed on the substrate. A plurality 
of devices* such as transistors (not shown), are formed 40 
in the substrate 52 using well known techniques. The 
conductive layer 50 preferably comprises copper since 
copper has a lower resistance than aluminum, which 
improves the RC time constant of the semiconductor 
device 10. However, in addition to copper, aluminum or 45 
alloys thereof can be used, as readily appreciated by 
one skilled in the art The conductive layer 50 may be 
patterned and etched by techniques readily known by 
one skilled in the art, or may be formed using 
damascene or dual damascene techniques also readily so 
known by one skilled in the art to form an interconnect 
level as shown in FIG. 2. 

[0016] An etch stop layer 54 is formed on the con- 
ductive layer 50 using chemical vapor deposition, as 
indicated at Block 24 and as shown in FIG. 2. The etch 55 
stop layer 54 preferably comprises silicon nitride Si 3 N 4 , 
and prevents etching of the conductive layer 50 when a 
via 12 is formed (see FIG.3 )through the dielectric layer 



56 on the etch stop layer, as will be explained in greater 
detail below. In addition, the etch stop layer 54 is a diffu- 
sion barrier preventing the conductive layer 50 from dif- 
fusing upward into the dielectric layer 56 may cause 
interievel or intralevel shorts. In a worst case, the copper 
may eventually migrate to the active areas (i.e., source, 
gate and drain) of the transistors formed in the semicon- 
ductor device 10. The insulation characteristics of the 
dielectric layer 56 would change, and, consequently, the 
capacitance between closely spaced interconnect lines 
would be increased. 

[0017] The dielectric layer 56 may be formed on the 
etch stop layer 54 using chemical vapor deposition or 
deposited using spin on methods, as indicated at Block 
26 and as also shown in FIG. 2. The dielectric layer 56 
^preferably comprises a material having a low dielectric 
constant, i.e., less than 4. The lower the dielectric con- 
stant, the lower the capacitance between closely 
spaced interconnect lines. A dielectric material having a 
dielectric constant less than 3.5 sufficiently reduces the 
capacitance between interconnect lines in typical sub- 
micron circuits, as readily appreciated by one skilled in 
the art. 

[0018] The dielectric layer 56 preferably comprises 
a polymeric material such as polysiisesquioxane, 
parytene, polyimide, benzocyclobutene and amorphous 
Teflon, which have low dielectric constants. Other pre- 
ferred materials are Aerogel or Xerogel which are typi- 
cally made from a geletion of tetraethyl orthosilicate 
stock solution. In one embodiment of the method 
according to the present invention, the dielectric layer 
56 is applied by a spin-on method. In the spin-on 
method, the low dielectric constant material is dropped 
in a liquid form onto the etch stop layer 54 and the mate- 
rial disperses across the surface thereof. 
[001 9] A protection layer 58 is deposited on the die- 
lectric layer 56 using chemical vapor deposition (Block 
28), as further shown in FIG. 2. The protection layer 58 
serves as a mask to insure that undesired portions of 
the dielectric layer 56 are not etched_when the.yia_1_2.is 
formed. In addition, the protection layer 58 prevents 
nucleation and propagation of microcracks in the dielec- 
tric layer 56 since low dielectric constant materials have 
low mechanical strength and poor dimensional stability. 
[0020] The protection layer. 581 may be .dense 
plasma silicon dioxide Si0 2 , silicon nitride Si 3 N 4 or 
other suitable dielectric. For silicate low dielectric mate- 
rials, a chemical vapor deposited silicon dioxide protec- 
tion layer is preferred because it uses the same CF 
based chemistry for etching as used for etching through 
the dielectric layer 56 when forming the via 12. The 
thickness of the protection layer 58 is preferably in a 
range of about 10 to 300 nm, and preferably about 50 
nm. 

[0021] A photoresist layer 60 (Block 30) is depos- 
ited on the protection layer 58, as shown in FIG. 2. The 
photoresist layer 60 is patterned by exposure to a UV 
light of a suitable wavelength. The patterned photoresist 
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layer 60 defines an opening 62 corresponding to the via 
12 to be formed through the dielectric layer 56. 
[0022] After the above described layers have been 
deposited, the method further includes the step of form- 
ing the via 12 through the protection layer 58 and the 5 
dielectric layer 56 to expose the etch stop layer 54 at the 
bottom of the via, as indicated at Block 32 and as shown 
in FIG. 3. Etching through the protection layer 56 may 
be performed using an etchant gas comprising fluori- 
nated carbon gasses, e.g., CF 4 , C 4 F 8 or C 2 F 6 , as read- w 
ily understood by one skilled in the art. These etchant 
gasses may also be mixed with CHF 3 . The dielectric 
layer 56 may be etched using N 2 H 2 . Both of these etch- 
ing steps may be performed using reactive ion etching. 
[0023] As discussed above, a low dielectric con- 75 
stent material unfortunately typically has low mechani- 
cal strength and poor dimensional stability. 
Consequently, when the via 12 is formed through the 
low constant dielectric material, the sidewalls 16 of the 
via are porous. This may cause stability and adhesion 20 
problems during barrier and seed layer deposition. 
[0024] After the dielectric layer 56 has been etched 
to expose the upper surface of the etch stop layer 54, 
the exposed etch stop layer is etched (Block 34) while 
the etchant cooperates with etched material from the 25 
etch stop layer to form a polymeric layer 64 to coat the 
porous sidewalls 16 of the via 12, as shown in FIG. 4. 
The etchant etches away fragments of the etch stop 
layer 54 such that they react with the gas components 
contained in the etchant to form the polymeric layer 64 30 
on the sidewalls 16 of the via 12. 

[0025] The polymeric layer 64 fills in the porous 
openings in the sidewalls 16 of the via 12, thus making 
the sidewalls confonmal. This layer 64 allows the barrier 
and seed layers to be conformal when deposited. The 35 
polymeric layer 64 is advantageously formed in-situ with 
formation of the via 12, thus reducing the number of 
processing steps by at least one when making a semi- 
conductor device 10 having a via formed through a low 
dielectric constant material. Since the etchant cooper- 40 
ates with the etched material from the etch stop layer 54 
to form the polymeric layer 64 coating the porous side- 
walls 16 of the via 12, a separate coating layer deposi- 
tion step is not required after the via is etched and 
cleaned. 45 
[0026] The etchant comprises at least one of dif- 
luoromethane CH 2 F 2 , monofluoromethane CH 3 F and 
trifluoromethane CHF 3 . To control the amount of poly- 
mer formation and maintain critical dimensions, prede- 
termined amounts of argon and oxygen may be added so 
to the etchant. The polymer layer 64 may preferably 
have a thickness in a range of about 10 to 1 00 nm. The 
etchant may also be mixed with the fluorinated carbon 
gasses as listed above. 

[0027] The difluoromethane CH 2 F 2 , monofluor- 55 
omethane CH 3 F and trifluoromethane CHF 3 etchants 
preferably have a flow rate in a range of about 25-75 
seem. The flow rate of the argon and the oxygen depend 



upon the size of the via 12, and the desired thickness of 
the polymeric layer 64; as will be readily appreciated by 
one skilled in the art. The argon may typically have a 
flow rate in a range of about 75-125 seem, and oxygen 
may have a flow rate less than about 25 seem. The 
pressure of the reactive ion etch chamber may be in a 
range of about 30-70 mTorr, with a power level in a 
range of about 500-700 watts. 

[0028] Since some of the polymeric material is 
redeposited on the bottom of the via 12, the method fur- 
ther includes etching the polymeric material from the 
bottom of the via, as indicated at Block 36. Referring 
now to FIG. 5, the bottom of the via 12 is clean and the 
copper conductive layer 50 is exposed using reactive 
ion etching. The etching is performed anisotropically so 
that the polymeric layer 64 on the sidewalls 16 of the via 
12 is not removed. 

[0029] In addition to removing the polymeric mate- 
rial from the bottom of the via 12, the photoresist layer 
60 on the protection layer 58 is also removed. A plasma 
resist strip reactor may be used, as will be readily 
understood by one skilled in the art. During this post 
etch photoresist layer 60 removal and cleaning process, 
hydrogen containing gas (e.g., water, forming gas) and 
a fluorinated gas, such as NF 3 or CF 4 , and a low per- 
centage of oxygen can be used to remove the photore- 
sist layer 60. Consequently, the metal surface at the 
bottom of the via 12 is cleaned while not removing the 
polymeric layer 64 from the sidewalls 16 of the via 12. 
[0030] This etching and cleaning step is preferably 
performed using low pressure and high power for 
increased ion directivity. A dual source (microwave and 
RIE) apparatus or an inductively coupled plasma pho- 
toresist strip tool can be used, as will be readily under- 
stood by one skilled in the art. Hydrogen strips 
photoresist and reduces the metal oxidation. Having a 
low amount of 0 2 enhances photoresist stripping while 
avoiding oxidation of the metal, and the presence of the 
F radicals enhances photoresist removal rate and 
cleaning of the exposed metal surface at the bottom of 
the via 12. Keeping the exposed metal surface dean 
and avoiding formation of an oxidized layer allows lower 
via contact resistance. The use of a solvent as in a con- 
ventional via clean may not be suitable, since it would 
laterally attack the sidewalls 16 of the via 12. This could 
cause problems when the barrier metal layer and seed 
layer are deposited. 

[0031 ] The method further preferably includes form- 
ing a barrier metal layer 66 on the sidewalls 1 6 of the via 
12, forming a seed layer 68 on the barrier metal layer, 
and forming a second conductive layer 70 as indicated 
at Blocks 38, 40, 42 and in FIG. 6. The second conduc- 
tive layer 70 may be a metal plug formed by techniques 
well known by one skilled in the art. The method is thus 
completed at Block 44. Since the conductive layer 50 is 
preferably copper, the barrier metal layer 66 preferably 
comprises a layer of tantalum, or a layer of tantalum 
nitride on the tantalum layer. A seed layer 68 preferably 
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comprises a layer of copper. If the conductive layer 50 is 
aluminum or alloys thereof, then the barrier metal layer 
66 is preferably a layer of titanium and a layer of titanium 
nitride on the titanium layer. A wetting layer of titanium 
may be required for aluminum and alloys thereof. Other 5 
metals and alloys thereof forming the barrier metal layer 
66 are also contemplated by the present invention. The 
second conductive layer 70 in the via 12 is preferably 
also copper. However, other metals are acceptable. 
[0032] Another aspect of the invention relates to a 10 
method for forming a polymeric layer 64 on porous side- 
walls 16 of a via 12 in a semiconductor device 10 com- 
prising an etch stop layer 54 on a conductive layer 50 
and a dielectric layer 56 on the first conductive layer. 
The method preferably comprises the steps of forming is 
the via 12 through the dielectric layer 56 to expose the 
etch stop layer 54 at the bottom and producing porous 
sidewalls 16, and etching the exposed etch stop layer 
using an etchant, and while the etchant cooperates with 
etched materia! from the etch stop layer to form a poly- 20 
meric layer 64 to coat the porous sidewalls of the via. 3. 
[0033] Many modifications and other embodiments 
of the invention will come to the mind of one skilled in 
the art having the benefit of the teachings presented in 
the foregoing descriptions and the associated drawings. 25 4. 
Therefore, it is to be understood that the invention is not 
to be limited to the specific embodiments disclosed, and 
that modifications and embodiments are intended to be 
included within the scope of the appended claims. 
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Claims 

1 . A method for making a semiconductor device com- 
prising the steps of: 

forming a first conductive layer adjacent a sub- 
strate; 



forming an etch stop layer on the first conduc- 
tive layer; ao 6. 

forming a dielectric layer on the etch stop layer; 

forming a via through the dielectric layer to 7. 
expose the etch stop layer at the bottom and 45 
producing porous sidewalls; and 



8. 



etching the exposed etch stop layer using an 
etchant, and while the etchant cooperates with 
etched material from the etch stop layer to form so 
a polymeric layer to coat the porous sidewalls 
of the via. 

A method for making a semiconductor device com- 
prising the steps of: 55 

forming a first conductive layer adjacent a sub- 
strate; 



forming an etch stop layer on the first conduc- 
tive layer; 

forming a dielectric layer on the etch stop layer, 
the dielectric layer comprising a material hav- 
ing a dielectric constant less than about 4; 

forming a via through the dielectric layer to 
expose the etch stop layer at the bottom and 
producing porous sidewalls; 

etching the exposed etch stop layer using an 
etchant, and while the etchant cooperates with 
etched material from the etch stop layer to form 
a polymeric layer to coat the porous sidewalls 
of the via; and 

etching polymeric material from the bottom of 
the via. 

A method according to Claim 2, wherein the step of 
etching polymeric material from the bottom of the 
via is performed anisotropically. 

A method according to Claim 1 or 2 further compris- 
ing the steps of: 

forming a barrier metal layer on the polymeric 
layer; 

forming a seed layer on the barrier metal layer; 
and 

forming a second conductive layer on the seed 
layer and contacting the first conductive layer. 

A method according to Claim 4, wherein the second 
conductive layer comprises a metal plug. 

A method according to Claim 4, wherein the second 
conductive layer comprises at least one of copper, 
aluminum and alloys thereof. 

A method according to Claim 2, wherein the etch- 
ings are performed using reactive ion etching. 

A method for forming a polymeric layer on porous 
sidewalls of a via in a semiconductor device com- 
prising an etch stop layer on a first conductive layer 
and a dielectric layer on the first conductive layer, 
the method comprising the steps of: 

forming the via through the dielectric layer to 
expose the etch stop layer at the bottom and 
producing porous sidewalls; and 

etching the exposed etch stop layer using an 
etchant, and while the etchant cooperates with 
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etched material from the etch stop layer to form 
a polymeric layer to coat the porous sidewalls 
of the via. 

9. A method according to Claim 1 or 8 further compris- 5 
ing the step of etching polymeric material from the 
bottom of the via. 

10. A method according to Claim 9 , wherein the etch- 
ing is performed anlsotropically. w 

11. A method according to Claim 1,2 or 8 wherein the 
polymeric layer has a thickness less than about 1 00 
nm. 

15 

12. A method according to Claim 1,2 or 8 wherein the 
etchant comprises at least one of monofluorometh- 
ane, d'rfluoromethane and trifluoromethane. 

13. A method according to Claim 12, wherein the etch- 20 
ant further comprises argon and oxygen for control- 
ling formation of the polymeric layer. 

14. A method according to Claim 1 or 8. wherein the 
dielectric layer comprises a material having a die- 25 
lectric constant less than about 4. 

15. A method according to Claim 1,2 or 8 wherein the 
etch stop layer comprises silicon nitride. 

30 

16. A method according to Claim 1 ,2 or 8, wherein the 
first conductive layer comprises copper. 

17. A method according to Claim 1 or 8, wherein the 
etching is performed using reactive ion etching. 35 
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(57) A method for making a semiconductor device 
(1 0) includes the steps of forming a first conductive layer 
(50) adjacent a substrate (52), forming an etch stop lay- 
er (54) on the conductive layer, and forming a dielectric 
layer (56) on the etch stop layer. The dielectric layer in- 
cludes a material having a low dielectric constant, and 
a via (1 2) is formed through the dielectric layer to expose 
the etch stop layer at the bottom, with porous sidewalls 
(16) being produced. The exposed etch stop layer (54) 
is etched using an etchant that cooperates with etched 
material from the etch stop layerto form a polymeric lay- 



er (64) to coat the porous sidewalls of the via. Since the 
etchant cooperates with the etched materia! from the 
etch stop layer to form the polymeric layer coating the 
porous sidewalls of the via, a separate coating layer 
deposition step is not required after the via is etched and 
cleaned. After the porous sidewalls have been coated 
and polymeric material has been etched from the bottom 
of the via, a barrier metal layer (66) is formed on the 
polymeric layer (64), a seed layer (68) is formed on the 
barrier metal layer, and a second conductive layer (70) 
is formed on the seed layer contacting the first conduc- 
tive layer in the via. 



CO 

< 

CM 
CO 

in 

CO 

o 
o 



CL 
LU 




-52 



Printed by Jouve, 75001 PARIS (FR) 



BNSDOCID: <EP 1096562A3J_> 



EP 1 096 562 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Appficaiton Number 

EP 00 30 9085 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to otaim 



CLASSIFICATION OF THE 
APPLICATION flnl.d.7) 



US 5 412 868 A (LIN YIH-SHUNG ET AL) 
9 May 1995 (1995-05-09) 

* column 3, line 3-38; claim 1 * 

PATENT ABSTRACTS OF JAPAN 
vol. 016, no. 488 (E-1277), 
9 October 1992 (1992-10-09) 
& JP 04 179125 A (FUJITSU LTD), 
25 June 1992 (1992-06-25) 

* abstract * 

US 5 269 879 A (RH0ADES PAUL ET AL) 
14 December 1993 (1993-12-14) 

* column 3, paragraph 4; claims 1,5,8 * 



HG1L21/768 
H01L21/311 



1-17 



1-17 



The present search report has been drawn up for all clatms 



PUcecrf »e*njh 

MUNICH 



Date of completion of the search 

23 September 2003 



TECHNICAL FIELDS 
SEARCHED <lnLCL7) 



H01L 



Kenevey, K 



CATEGORY OP CTXEO DOCUMENTS 

X : particularly relevant 4 taken alone 

Y : portico larty relevant If combined with another 

document of the wme category 
A : techno tog *sal background 
O : n on- written dt& cloture 
P : intermediate dooument 



T : theory or prl no plo underlying the Invention 
E : earlier patent document, but published on, or 
efter the friing elate 

D : document cited In the application 
L : document oiled for other reasons 

& : member of the same patent family , corresponding 
document 



BNSDOCID. <EP 1096562A3_L> 



EP 1 096 562 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 00 30 9085 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report 
The members are as contained in the European Patent Offioe EOP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

23-09-20G3 



Patent document 
cited in search report 


Publication 
data 


Patent family 
members) 


Publication 
date 


US 5412868 


A 


09 


-05-1995 


US 


5597983 A 


28-01-1997 










DE 


69219998 Dl 


03-07-1997 










0E 


69219998 12 


18-12-1997 










EP 


0540261 A2 


05-05-1993 










JP 


6295899 A 


21-10-1994 


JP 04179125 


A 


25- 


-©6-1992 


NONE 






US 5269879 


A 


14- 


•12-1993 


US 


5658425 A 


19-08-1997 



Si For more details about thfS annex : see Official Journal of the European Patent Office, No. 12/82 



BNSOOCIO: <EP_ 



_1096562A3J_> 



